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Emily Faulconer, Ph.D., John Griffith, Ph.D., and Hayden Frank
Embry-Riddle Aeronautical University

Background
Learning management systems offer flexibility in
assessments. In Canvas, questions can be pulled from
pools, customizing each quiz. Canvas also allows
unique feedback options. Unique feedback can be
programmed for students whether they got the
question correct or incorrect. Feedback can even be
customized based on which wrong answer was
selected. Canvas also allows multiple attempts on
assessments, with various options for awarding credit
(final attempt, best score, average score, etc.).
Combining immediate feedback with multiple
attempts is a power – yet underexplored – tool.
Previous research on multiple attempts reveals that
multiple attempts alone do not result in stronger
performance on assessments as students are not likely
to self-diagnose errors.
 Question pools reduce rate bank is compromised
 Timely feedback is a best practice
 Allowing opportunity for application of feedback is a
best practice

HYPOTHESES
H1a Students who do not earn an A on their initial
attempt take advantage of the multiple attempts
H1b Students who take advantage of multiple attempts
outperform students who do not take advantage of
multiple attempts
H1c Students’ second attempt on the assessment
outperforms their first attempt
H1d Students who used multiple attempts spent more
time on the assessment than those who used one
attempt
H1e Student utilization of the second attempt varied
across the term
H1f Time spent on task correlates to the grade earned
on the first attempt
H1g Time spent on task correlates to the final grade
earned
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Methods
• CHEM 139/141
• Module Quizzes (2 attempts)
• Pre-Lab Quizzes (3 attempts)
• October / November 2017
• Feedback
• Actionable
• Available once immediately after attempt
• Assessment Programming in LMS
• No penalty for stopping on first attempt
• Closed questions from pools
• Questions one-at-a-time
• Save and resume option
• Timed – 1 hour
• Keep highest score
• Multiple attempts communicated multiple
ways
• Auto-graded by LMS

Exploring the Data
Do students who need to take advantage of a second
attempt do so? (H1a)
• Chi Square with a = 0.05
• Reject null, accept alternative hypothesis
• <A tend to try again on quiz
• <A tend to try 2nd attempt on pre-lab
• <A tend to try 3rd attempt on pre-lab
Do those who used multiple attempts outperform those
who did not? (H1b)
• Quizzes
• T-test with a = 0.05
• P value on one tailed test = 0.6804
• Fail to reject the null hypothesis
• No difference in final scores between 1
and 2 attempts
• Pre-Labs
• ANOVA
• P value = 0.8667
• Post-hoc Tukey HSD test
• Fail to reject the null hypothesis
• No difference in final scores between
those who took 1, 2, or 3 attempts

Exploring the Data (cont’d)
Do students do better on a future attempts after
receiving feedback? (H1c)
• Paired sample t-test with a= 0.05
• P value = 0.0001
• Reject null, accept alternative hypothesis
• Students to took the quiz twice scored
significantly higher on the second attempt
Do students spend more time on task when using
multiple attempts (H1d)
• Two sample t-test with a = 0.05
• P-value = 0.0001
• Reject null, accept alternative hypothesis
• Students who used multiple attempts spent
much longer on the assessment (nearly
double on average)
Does student use of multiple attempts vary during the
term? (H1e)
• Regression analysis
• Pearson’s r correlation coefficient = 0.015 and
coefficient of determination = 0.0002
• Week of term is not a good predictor of utilization of
multiple attempts
Does time on task correlate to the grade earned on
the first attempt? (H1f)
• Regression analysis
• Pearson’s r correlation coefficient = -0.1866 and
coefficient of determination = 0.0348
• Time on task is NOT a predictor of score on first
attempt
• Model only explains 4% of variation

Does the total time on task correlate to a better final
grade? (H1g)
• Regression analysis
• Pearson’s r correlation coefficient = -0.106 and
coefficient of determination = 0.0112
• Time on task is NOT a predictor of score on multiple
attempts
• Model only explains 2% of variation

Pedagogical Implications
 Students self-select to take advantage of multiple
attempts
 Score higher on 2nd attempt
 Spend more time on the assignment
 Used multiple attempts throughout the term
 Assessment design with multiple attempts that
incorporate feedforward allows students to
demonstrate stronger mastery of content
 Multiple attempts are a time investment that is not
correlated to better performance (but time on task
on the first attempt is not a predictor, either)

REFERENCES
Baker, D. J., & Zuvela, D. (2013). Feedforward strategies in the first-year experience of
online and distributed learning environments. Assessment & Evaluation in Higher
Education, 38(6), 687-697.
Bayerlein, L. (2014). Students' feedback preferences: How do students react to timely
and automatically generated assessment feedback? Assessment & Evaluation in
Higher Education, 39(8), 916-931. doi:10.1080/02602938.2013.870531
Cheng, Y., & Cheng, L. (2016). A short note on the relationship between pass rate and
multiple attempts. Journal of Educational Measurement, 53(4), 431-447.
doi:10.1111/jedm.12124
Coates, H., James, R., & Baldwin, G. (2005). A critical examination of the effects of
learning management systems on university teaching and learning. Tertiary Education
and Management, 11(1), 19-36. doi:10.1007/s11233-004-3567-9
Dulama, M. E., & Ilovan, O. (2016). How powerful is feedforward in university
education? A case study in romanian geography education on increasing learning
efficiency. Kuram Ve Uygulamada Egitim Bilimleri, 16(3), 827-848.
doi:10.12738/estp.2016.3.0392
Feinberg, R. A., Raymond, M. R., & Haist, S. A. (2015). Repeat testing effects on
credentialing exams: Are repeaters misinformed or uninformed? Educational
Measurement: Issues and Practice, 24(1), 34-39. doi:10.1111/emip.12059
Gaytan, J., & McEwen, B. C. (2007). Effective online instructional and assessment
strategies. American Journal of Distance Education, 21(3), 117-132.
doi:10.1080/08923640701341653
Goldsmith, M. (2008, Try feedforward instead of feedback. The Linkage Leader, , 1-5.
Retrieved from
http://www.linkageanz.com.au/uploads/pdf/Marshall_Goldsmith_Try_Feedforward_Ins
tead_of_Feedback_1102%5B1%5D.pdf
Hughes, G. (2011). Towards a personal best: A case for introducing ipsative assessment
in higher education. Studies in Higher Education, 36(3), 353-367.
doi:10.1080/03075079.2010.486859
Koen, K., Bitzer, E. M., & Beets, P. A. D. (2012). Feedback or feedforward? A case study
in one higher education classroom. Journal of Social Sciences, 32(3), 231-242.
Luebben, A. J. (2008, 11/1). Offering multiple test trials: Educational folly or learning
opportunity? Online Cl@ssroom, Retrieved from
http://augmenting.me/cte/resources/newsletters_archive/OC0811.pdf
Orchard, R. K. (2016). Multiple attempts for online assessments in an operations
management course: An exploration. Journal of Education for Business, 91(8), 427-433.
doi:10.1080/08832323.2016.1256262
Rhodes, M. T., & Sarbaum, J. K. (2015). Online homework management systems: Should
we allow multiple attempts? American Economist, 60(2), 120-131.
Rodriguez-Gomez, G., & Ibarra-Saiz, M. S. (2015). Assessment of learning and
empowerment: Towards sustainable learning in higher education. In M. Peris-Ortiz, & J.
Merigo Lindahl (Eds.), Sustainable learning in higher education (pp. 1-20). Cham:
Springer. doi:10.1007/978-3-319-10804-9
Sewell, J., Frith, K. H., & Colvin, M. M. (2010). Online assessment strategies: A primer.
Journal of Online Learning and Teaching, 6(1), 297.
Stodberg, U. (2012). A research review of e-assessment. Assessment & Evaluation in
Higher Education, 37(5), 591-604. doi:10.1080/02602938.2011.557496
Wiggins, G. (2012). Seven keys to effective feedback. In M. Scherer (Ed.), On formative
assessment: Readings from educational leadership (pp. 24-35). Alexandria, VA: ASCD.
Wiggins, G. P. (1993). Assessing student performance: Exploring the purpose and limits
of testing Jossey-Bass.
Wolkowitz, A. A. (2011). Multiple attempts on a nursing admissions examination: Effects
of the total score. Journal of Nursing Education, 50(9), 493-501. doi:10.3928/0148483420110517-07
Yourstone, S. A., Kraye, H. S., & Albaum, G. (2010). Online quantitative-based
assignments - are more attempts better for learning? Decision Sciences Journal of
Innovative Education, 8(2), 347-351. doi:10.1111/j.1540-4609.2010.00260.x

